Correct diagnosis of white lesions of the oral cavity is sometimes difficult, because some oral white lesions behave differently and tend to change their appearance with time. Clinicians often wrongly diagnose such lesions as oral leukoplakias and treat simply. Lesions recur and turn malignant. Proliferative verrucous leukoplakia (PVL) is a distinct form of oral leukoplakia characterized by a high recurrence rate and high rate of transformation into oral squamous cell carcinoma. We present herein a case of PVL which was misdiagnosed as oral leukoplakia and progressed to oral carcinoma.
INTRODUCTION
L eukoplakia is the most common premalignant, potentially malignant, or precancerous lesion of the oral mucosa. Leukoplakia is generally defined by as a predominantly white lesion of the oral mucosa that cannot be characterized as any other definable lesion. [1] Having a prevalence of 1.5%-4.3%, leukoplakia lesions exhibit varying clinical features of smooth or wrinkled surface and appearing as white or yellowish white patch. Proliferative verrucous leukoplakia (PVL) lesions have always been difficult to diagnose since their first description by Hansen et al. [2] Simple surgical excision of the PVL lesions almost always is followed by recurrence and ultimately malignant change. [3] Therefore, earlier recognition and early aggressive treatment may control the PVL lesion and improve the outcome. This case report discusses the factors that led to the incorrect diagnosis of this lesion.
CASE REPORT
A 38-year-old male patient reported to the department of periodontology with the complaint of whitish discoloration in the lower left back tooth region. The patient first noticed the discoloration 1 year back which gradually attained its present size in due course. Family and medical histories were noncontributory. The patient had a history of taking both smoke and smokeless tobacco for the past 17 years. The patient smoked 8-10 bidies per day. He used to chew gutkha once or twice daily on an occasional basis. Clinical examination revealed irregular keratotic growth on the gingival and alveolar mucosa extending anteroposteriorly from the mandibular right central incisor to the mandibular left second molar [ Figures 1 and 2] . Growth was nontender, sessile, moderately firm in consistency, and without bleeding on provocation. On the basis of history and clinical examination, the lesion was diagnosed as oral leukoplakia. Surgical excision of the complete lesion was performed. A small portion of the lesion (0.8 cm × 0.5 cm) from a single site was sent for histological examination. Histopathology of the excised specimen revealed hyperkeratosis with few foci of mild dysplastic cells.
The patient was followed up every 6 months. At 6-month follow-up, recurrence was observed on the marginal gingiva of the left mandibular first and second premolars [ Figure 3 ]. Complete excision of the lesion was planned, but the patient denied treatment. At 1 year follow-up, no new recurrence or lesion was observed.
One and half years after the surgery, another new recurrence was noticed on the gingiva in relation to the mandibular left lateral incisor and canine regions, with appearance similar to speckled type of leukoplakia [ Figure 4 ]. Regional lymph nodes were not palpable. Panoramic radiographic view revealed no loss of bone in the regions of 32 and 33 [ Figure 5 ]. The lesion was 
DISCUSSION
SCC is the most common oral cancer comprising about 90% of all oral cavity cancers that may involve any oral site. Gingival involvement accounts for 6.3% of cases. [4] SCC can arise from normal-looking mucosa or from precancerous red, white, or mixed red and white lesions. Nearly 0.13%-17.5% of leukoplakic lesions transform into cancers, whereas PVL lesions progress to malignancies very frequently, indicating very high potential for uncontrolled growth. [5] Also known for high recurrence rate than conventional leukoplakia, the lesions of PVL do not respond to simple surgical excision and tend to recur, therefore early recognition and aggressive treatment is recommended to control the lesion and to prevent malignant change. [6] Recent reviews about the treatment of PVL show that PVL is unresponsive to almost all forms of excisional therapies, radiation, and chemotherapy. [7] Around 71.2% of recurrence rate after interventions with multiple approaches is indicative of recalcitrant nature of this entity. [8] Local block resection may limit the disease progression and stop recurrence, but sufficient evidence needs to be available to apply this extensive surgical modality. [9] The lesion in our patient recurred after surgical excision and progressed to carcinoma. Observing the aggressive and recurrent behavior and the potential of this lesion to become cancer, we changed the initial diagnosis to PVL.
Due to lack of experience and familiarity with these lesions, because PVL lesions are not common entities, and also similarity in the appearance of PVL lesions and oral leukoplakia, especially in the initial stages, clinicians usually make the diagnosis of leukoplakia (misdiagnosis) which leads to less aggressive treatment and ultimately recurrence and malignant change. [10] In majority of the studies, retrospective diagnosis of PVL has been reported. [2] Females are more frequently affected by PVL than males, with female-to-male ratio as high as 4:1. [8] A recent retrospective study by Borgna et al. [11] reports that males and females are affected by equal frequency with this lethal form of oral leukoplakia.
Despite advances in the molecular biology, the etiology of PVL still remains unknown. Multiple etiological factors are involved in the development of PVL lesions. For oral leukoplakia, tobacco is the major etiological factor, but available evidence reports that only few patients who develop PVL smoke.
[10] The current literature reports that only 34.78% of patients diagnosed with PVL were smokers. [8] An unclear association with human papillomavirus has also been reported. Together, all these factors favored the diagnosis of nonhomogeneous leukoplakia of the present case.
Histopathology of PVL also varies differently, with areas exhibiting mild hyperkeratosis to areas showing dysplastic change even in one patient. [12] Absence of single defining histopathological feature warrants multiple biopsies that show some disease progression over time from simple hyperkeratosis to verrucous hyperplasia with or without dysplasia to verrucous carcinoma and finally SCC. [8] Therefore, any white lesion presenting as widespread growth should be biopsied from multiple sites. Due to lack of awareness and knowledge (specialty of the professional) about the varying histological changes that can be seen in the lesions of PVL, only a small portion of the lesion from the area of mandibular left premolars was sent for histopathology. Had we gone for the histological examination of the entire lesion or multiple biopsies from different sites, we could have obtained important clues.
Consistent with the location of the PVL in our case, mandibular gingiva is reported to be the most frequently involved site by the PVL. [5] PVL lesions are also seen on the buccal mucosa and tongue. Duration of 4.4-11.5 years is the time taken by the PVL to become malignant in majority of the studies reported. [13, 14] In a systematic review by Abadie, 63.9% of PVL lesions turned into malignancy after a mean follow-up period of 7.4 years. [8] In contrast to the present case, Borgna et al. reported in a study that widespread gingival lesions had the lowest risk of malignant transformation compared to multifocal lesions of PVL. The lesion progressed to malignancy after about 1½ years in the present case. The reason for this early transformation is not known, but the possible role of genetic factors, aneuploidy, and p53 overexpression has been reported.
Another important finding was that SCC had already invaded the buccal bony plate (two-dimensional radiograph did not reveal bone loss) by the time it was first observed, suggestive of rapid invasion. Since the survival from SCC improves if the lesion is diagnosed before it invades, [4] it points out that clinicians should remain vigilant about certain features of white lesions indicative of malignant change. Patients with white lesions, especially widespread, need to be monitored at short-time intervals so that early changes can be detected. Treatment modalities for treating oral leukoplakias differ in their effectiveness, therefore patients should be followed up for evaluating response to treatment and to detect any recurrence and/or new growth. About 3-6-month follow-up interval for early premalignant lesions (mild-to-moderate epithelial dysplasia) has been reported, whereas lesions exhibiting severe dysplasia or carcinoma in situ require early follow-ups. [15, 16] The present case report highlights the importance of timely and correct diagnosis of white lesions of the oral cavity which may look innocuous to the clinicians. Due to the resemblance of PVL lesions to leukoplakia and the absence of characteristic features, especially during early stage, and also the negative history of tobacco use in some cases, clinicians are faced with the challenge to correctly diagnose this variety of white lesions.
CONCLUSION
Clinicians should examine their patients carefully to inspect any potential precancerous lesions. If PVL lesions are not aggressively treated, they will recur and may progress to SCC or verrucous carcinoma. Unfortunately, many treatment modalities have proven ineffective in limiting the uncontrolled growth of PVL.
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